Abstract Background: Reactive arthritis (ReA)
Introduction
Reactive arthritis consists of the classic clinical triad of arthritis, urethritis, and conjunctivitis generally occurring within 6 weeks of an infection, typically of the gastrointestinal or genitourinary systems. It is believed that reactive arthritis is an immune-mediated inflammatory reaction in the joints, conjunctiva, and urethra following a bacterial infection. Several causative pathogens have been proposed, including Chlamydia, Yersinia, Salmonella, Shigella, and Campylobacter; however, attempts to culture these organisms from affected joint fluid have proven difficult [1] .
Cardiovascular manifestations of reactive arthritis (ReA) and other members of the spondyloarthritis family have long been recognized. Mallory is credited with initially recognizing the association between aortic insufficiency and ankylosing spondylitis in 1936 [2] . It was then widely recognized in the 1960-1970s that patients with ReA are also at risk for developing aortic insufficiency [3] [4] [5] [6] [7] [8] .
Case Report
The patient, a 43-year-old male airline pilot diagnosed with ReA in 1984 was incidentally found to have a cardiac murmur consistent with aortic insufficiency (AI) in July 2003. He had a previous murmur diagnosed in 1987 that was not consistent with AI, but this new murmur was suspicious for AI. His initial presentation in 1984 was with urethral discharge, presumed to be due to a Chlamydial infection. In the subsequent 6 months, he developed bilateral knee and foot pain, as well as dactylitis involving his toes. At no point did he describe ocular involvement. He was diagnosed with reactive arthritis and found to be positive for HLA-B27. The patient's disease was well controlled initially with non-steroidal anti-inflammatory medication. However, over the course of the ensuing 19 years, he developed several recurrences of his arthritis. In 1988, he developed severe pain bilaterally in his feet and knees, as well as involvement of his right Achilles tendon with enthesitis. The patient underwent therapeutic arthrocentesis which showed inflammatory fluid with no evidence of infection or crystalline disease. He subsequently required treatment with indomethacin and tolmetin for less than a year with resolution of symptoms. In 1994, he developed bilateral knee effusions which responded to treatment with sulfasalazine. At that point, he was initiated on prophylactic minocycline. His third flair in 2002 required treatment with leflunomide before resolution. In 2003, following administration of several vaccines including a tetanus booster, he noted recurrent symptoms in both knees. At this point, he was restarted on sulfasalazine, and per his request, minocycline and azithromycin were also initiated.
The patient was first noted to have a heart murmur in 1987, but it was thought to be benign in nature. An echocardiogram performed 10 years later (1997) as part of a Federal Aviation Administration physical examination showed mild mitral regurgitation. It was not noted until routine physical examination in July 2003 that he had a murmur consistent with aortic insufficiency. The patient was asymptomatic and in excellent physical condition. Physical examination was remarkable for a blood pressure of 150/35 in both arms. Carotid pulses were increased in volume with rapid runoff. Cardiac auscultation revealed an absent S2 at the right upper sternal border and a III/VI long decrescendo diastolic murmur heard best at the left lower sternal border with end-diastolic accentuation heard best over the left ventricular apex (Austin Flint murmur). Water hammer pulses were present in the upper extremities and Hill's sign was present.
A 12-lead electrocardiogram revealed normal sinus rhythm at 66 beats/min, evidence of left ventricular hypertrophy, and left axis deviation consistent with left anterior fascicular block. An echocardiogram performed following this 2003 examination showed aortic insufficiency and normal left ventricular systolic function. Within 3 months, a repeat echocardiogram revealed severe aortic insufficiency with a trileaflet aortic valve that moved as a bicuspid valve due to a commissural fusion. Also noted was severe mitral regurgitation despite a structurally normal mitral valve (suggesting mitral annular dilation as the cause of regurgitation), mild left ventricular dilation as well as concentric hypertrophy, mild left ventricular systolic dysfunction with an ejection fraction of 40-45%, and mild aortic root dilation (diameter 4.2 cm).
Given the declining left ventricular systolic function of the patient's left ventricle, despite the absence of clinical symptoms, it was recommended that the patient have his aortic valve surgically replaced. Intraoperatively, the aorta was not subjectively dilated but was noted to be thickened. The aortic valve leaflets were also found to be thickened, rubbery, and retracted. It was noted in the operating room that following replacement of the aortic valve, the degree of mitral regurgitation dropped dramatically. Five years later, the patient remains symptom-free, with normal follow-up examinations and echocardiograms.
Discussion
The literature review was conducted via a pubmed search using the terms "reactive arthritis and aortic insufficiency" and "reiter's arthritis and aortic insufficiency." Articles written in languages other than English were excluded. The references in these papers were then cross-referenced to identify any further case reports. Some articles are in themselves reviews of the existing literature; in these instances, every effort was made to identify the original articles. In ten instances, the original articles were unable to be identified (primarily coming from the papers by Good [8] , and Zvaifler and Weintraub [9] ). This search yielded 49 reported cases of patients with ReA who developed AI as a complication of the disease . Next, articles that reported length of time between diagnosis with ReA and onset of AI were identified. In some review articles, only the mean time elapsed between ReA diagnosis and AI diagnosis was reported; in those cases, the mean time was weighed by a factor of the number of cases when calculating overall mean length of elapsed time.
Typically, the onset of musculoskeletal symptoms preceded development of aortic insufficiency by many years; an average taken from reported cases was 13 years, with a range from 4 days to 61 years. (Fig. 1) There have been several case reports, however, of aortic insufficiency developing rapidly after the onset of ReA as soon as 4 days after diagnosis [5, 8, 10] .
Little has been published about the post-operative course of patients with ReA who require aortic valve replacement. Yates and Scott reported a case of a 36-yearold man with ReA who had successful aortic valve replacement and no residual symptoms at 4 years followup [12] . There is one reported case of progressive, severe calcification of a bovine aortic valve prosthesis in a patient with ReA at 7 years after his initial operation [30] . However, his case was complicated by severe coronary artery calcifica- tion both at the time of valve repair (requiring bypass grafting) and upon repeat presentation with severe symptomatic aortic stenosis and coronary artery disease. It is unknown why the patient's valve leaflets and coronary arteries became severely calcified, although it is postulated that his underlying inflammatory disease may have contributed. This patient suffered cardiogenic shock and expired. The mechanism by which the aortic valve leaflets become targets in HLA-B27-associated diseases remains unclear. At one point, interest developed as to whether the HLA-B27 allele was independently associated with lone aortic insufficiency, in the absence of clinical spondylitis. Quayumi et al. examined 93 patients with lone aortic insufficiency and no spondyloarthritis and typed them for HLA-B27. In the subset of white males (n=54), the HLA-B27 allele was present in five, which is not increased over the 5-14% baseline prevalence of this allele in this population [2] . Bergfeldt et al. similarly found that there was no increased prevalence of the HLA-B27 allele in patients with aortic insufficiency without any spondyloarthritis. However, when they examined 18 male patients with both aortic insufficiency and severe conduction system abnormalities (pacemaker-requiring bradycardia), they found the HLA-B27 allele present in 88%, with spondyloarthritis present in all of the HLA-B27-positive individuals. Seven of these 15 males had ankylosing spondylitis, four had sacroiliits, one had ReA, one had spondylitis without other criteria for ankylosing spondylitis, and two had previous episodes of arthritis/arthralgia with acute anterior uveitis (but did not carry the diagnosis of ReA). The expected prevalence of HLA-B27 in this population is 8% (p<0.001), leading the authors to suggest a genetic syndrome of the heart consisting of aortic insufficiency and conduction system abnormalities, the "HLA-B27-associated cardiac syndrome" [31] .
In conclusion, this case highlights the importance of recognizing the association between HLA-B27-associated spondyloarthritis and serious aortic valvular complications. These complications can occur shortly after presentation; however, the risk of developing aortic insufficiency persists even decades out from diagnosis. Clinicians should maintain a high suspicion for aortic insufficiency in patients with ReA, including a low threshold for echocardiographic evaluation, as heightened awareness can lead to earlier identification and potentially avoidance of fatal events in these patients.
